The Raman spectra of GaN/PGE nanowires have been recorded at room temperature using DPSS laser of wavelength 532 nm and laser spot size of around 1μm. The structural quality and the lattice vibration modes of PGE/GaN nanowires have been analysed. Group theory calculations predict the optical modes at the Γ point of the Brillouin zone of hexagonal GaN is A 1 (z)+2B 1 +E 1 (x,y)+2E 2 1 in which A 1 and E 1 modes are both Raman and infrared active, the 2E 2 modes are Raman active and the remaining modes of 2B 1 is Raman-inactive. Due to the polar nature of GaN, the A 1 and E 1 modes are further split in longitudinal optical (LO) and transverse optical (TO) components.
-1 shows the characteristic phonon modes of wurzite crystalline structure of GaN/PGE nanowires, the peaks obtained at 140, 531, 556, 566 and 728 cm -1 are assigned to the phonon modes of E 2 (low), A 1 (TO), E 1 (TO), E 2 (high) and A 1 (LO) respectively. The peak at 421 cm -1 is attributed to the zone boundary phonons which are largely observed in the nanoscale particles. The nanoscale dimension of GaN crystalline structure and increase of disorders will lead to additional peaks corresponding to large density of states produced by zone boundary phonons 2 . The observations on GaN nanowire have been compared with the previously reported GaN nanowire 3 and nanopowder 4 . Moreover, the peaks obtained at 1333 and 1588 cm -1 are assigned to the phonon modes of D-band and G-band for PGE 5 . 
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Structural Analysis (XRD)
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No traces of secondary peaks like Ga and Ga 2 O 3 are observed. The average crystallite size is calculated using Scherrer formula,
Where λ is the wavelength of X-ray (λ=1.5406Å ), K=0.9, θ is the peak position of given (h k l) value and β is the corresponding value of FWHM at high intensity peak. The calculated average crystallite size is around 14.46 nm and the lattices parameters are a =3.186 Å and c=5.180Å, match well with standard values.
Electrochemical analysis
The electrochemical behavior of PGE and PGE modified GaN nanowires were investigated through CV measurments in 5 mM K 3 Fe(CN) 6 
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EIS is one of the pivotal tools for evaluating the interfacial properties of the surface modified electrodes and the impedance spectra signal equaled the charge transfer resistance (R ct ). Figure S- 
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The electrocatalytic oxidation of NO 6 could be generated from NO 2in an acidic solution (pH ˂ 4) by the disproportionate reaction as explained in Equation 2.
The electrochemical performance of the GaN nanowire on PGE for NO 2was investigated by CV measurements with various concentrations of NO 2 -(0, 0.5, 1, 2, 3, 4, and 5 mM). Figure S-4 B shows that the oxidation signal response has increased significantly with increase in NO 2concentration, which suggest higher electrocatalytic activity towards NO detection.
